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Abstract 



Novel oligonucleotide conjugates are provided, where oligonucleotides are joined through a linking arm to a 
hydrophobic moiety. The resulting conjugates are more efficient in membrane transport, so as to be capable 
of crossing the membrane and effectively modulating a transcriptional system. In this way, the compositions 
can be used in vitro and in vivo, for studying cellular processes, protecting mammalian hosts from 
pathogens, and the like. 
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jMJtfT- .O.C.HB-(Cfl,)»-HB X(CH»).-c8-PB6 (5000) 

■f a ^-/-^rettfc*;u>y y %x J: 7 U 'J 

x©^.-^or y yo8NA©8g»tEii«iK:*attB^tt 2 ok;u* 




* K©D NAfc^fStt,*:. &Jfc&l£, tt#*©5' -ft** 
^TB!#t*14*Si;k7-tr F- h 9 n/T + ^-Cft^L, f IT 

fit^TTt t a t 9 JV i * ( 1 0 s 1) «f a 2 MOfA ^i? 
7*.VC3 0#I8&eLfc. OF* * i.±©8ff&H£7* h — 
V »; /ufcAtf fc-Cifc*? y S?7 5 y*S* < 

®*iait7 ^ i*^T?Saj Ufc. * *xfrg>©i8fch©S&. 

7/l/**iAH*UT5 51CKT5l*IS-f y+»^-hLfc. 

* LTKSfflBPLC c-8-> 9 * * 5 J* £ J; 0. £gl4gKc* 
t»T5-50»rt hiMJ 5 dM»H7 y * a 9 A. 

20«7*h-hV ^/2 5oH»&7 y * - $ 2^ P H 6L 5 £ 
{£•» teNncUouefl DEAE 60-7 ±TO it VS^l? o ^ h / 5 

Haxaa i? «fcCfGMbert K A ») Heth. Enzvool . (l98Q)Sfl:499- 
560 +C(£ta$n.fc«t -5 KLT*r$ 1 5X* 9 7*9*7% 
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1*. 7**i'A* 5 y £©fi&tt&-7 * y©ff£et*fiSkft 

r^ym^fcfcioo *f©o.iM&a 

o y&* Sopbadox G-25 ^X^* ^iiTOy^iaiQiiAO. 
*KlS©PlTc*Kt*UA:. KUTifc**** ffiT5Sa><fc ^ t= * 
9 7* 9*7* KY^SafeQfeC «fc ») *UTU VIS 

9J©«> *T&JfiSj©&#-'< y K*VSfl!l/fc. Staina-slIT 
©&#*&&£ J:*) ^mmixlz* 9 rfr»i-fttJO- 

0 

II 

C©*ttC^0tt©* < /75/7*^Jt/feJ:af7y-^K 



JBI fi_ 

* sr-/-;t/Sttft^^^ yiigiAT;^ * ij n g y 9 y » 

a©*-^o7 9 yoiSA©liSfc$I8K«fc}tt3 2 5K?^ 
*KDNA« 6«£8#4 8 0 JiSKf 

3 0*ftSJSSSL. K£*©5 ' -«*t> h 9 Lfc. 

t,T&&7*:/y©ia*i©*>£T&Cfc$-fr* *LTW4i=B 

1 5rf©7* hi M^tft^TflnoKSKSiK 

Ls 9 yg^MJ^A, pB8££t;5 OK 7* 

t a y 9 /u*cf3£?3 ftfca 2 m# 9 - l - 9 & y («»- 

1000) -5SSCT16 ftftfl&SLfc* A5AJ:Ofeff*, * 
#J;ff7*l--MJ Ttt* AtfSfcKJfc© * 9 9 S> y 

*5i*6©8J&©fcs * 9 tfT-*^#4*t-*ttflS7y 
Itff Sftfc;*'?*©/*'* TJV+CAH* l» 
T5 5 *C *CT 6 #13 4 y**-<-hUte. 

£fc«3*5 0 X*ttx*/-**&ttHn*ttifl 
* 1 0 aN Y 9 Afiltf 8U pH7. 5 ISX G4000SH ± 



<;J7» y y y*-*^<i4^©*';^^--c »^3t*<^ < 

FITC-CA&S LT 5 *<^L* ^T7 5 y-t©iE^^* 

C ft lis ffi®T@©-^4lO0 ^©a 1 MKK*S 
r f 9 •> ;nc i tac©FrTC€»to^* c <t 

FITC*^ Sephadax G-25 ^^<y* 7 A JtT © V *©j§ ^ a v 
h^974-CJL^ft^LfetMoatatU €» . (1982). CITJ3). 
ftV'Tfltxati ^<kCXGllbert<1980) ^TfQ C i *} EQl $ H fc A 
Steffi* 9 7^9^75 K Y jug** Q& c <fc ^ T^flS^* 
fl-fif L,fc. Staiao-all-C^raflldftfc D N A $ 7* D 

^?©5' -»e*«tt*T5fltt*nfc*9 9 fi?y**f 
*y^*7-^ N Utci-jct^ - (7?^**>^) # 9 x 
*uy^9a-iw (HW.350O) £%(P$«fe« 0f«9xf-uy 

t'Jf -t*fai MS^T MJ * A* SIJ HaCl CWUT 
iSW^* * LTCeotricoo 10S52 (Aolcon, Danver»,». J.) 4 

2 5 y* ^f^^^U-h (OSS, lOaff/al DMS0 

*<- )• Lfc, tt^T5!cSJffi©D S S«Sephfldex C25±T©^ 
h^57*-Cj;*JiH CCHt*L* * LTCentrlcoo 10 



TSK C4000SW * 5 ^-fcT*&S3*fT -a . 
d©fg£&tX&©-ffl5£**Tr * : 

0 0 0 

S II 0 

ah »; ^-7 — -0-C-NH-(CB-C-NH)-CCHC008 

(CB.)* <CH»)« 

I I , 

KHX NB * 

>CO(CH.)«C0HK-PEG.o«» T & * . 

Gifts ©*-f x#<fctfaig*£rr s# >; 

c i is* &iQmizisv*i$<t'&%i®ft%*& 1 mr * i & 

£L_JL 

DNA>f^*X*i-h (MP) ©{feS*£iaiis Letsinoer 

tLetaIooor&* J. Aner.Cheo.Soe. (197S) 97 t327B ; Utslnger 
AtfLuaoford, J. Acer. Cheo. Soc. (1976) 98 13605-3661 : 
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Toaak«jg«fe letoi mtar. Huel . Adda Una . (1 9823^1 3249 -601 

K ©5' -*ttKKW*ftlD*H6* [Hattooccl 
&tfCarttthera. Tetrahed.Lett. (1980)21 ;719-7221 . 4 (tin 

s ' -am s . 

£-0XS*aiELfc. Cfl>*tt*tt«»fcffltt©1M */H*H! 

C J; >>*flBr) . eST©KISJ©BtK:6' -«3© 9 x* 
^;t>*&li*>7yx*;p***MJx**/i><!:LTja&© 

[NorooQ fc* Can. J,Blocfiao. (1975)53;392-394;M Iter 6, 
Noel. Acids fiea. (1983)11:6225-62421 . 

© J; * C h 9 B3t£ V. tHa2Mi>>f^7Wi: 



flplooJ InttCApplied Bioiyjteos, Postwer City) Tft@£5 
**P**K*B * 1/T7 -b )> - h y 

©T* JS^ftK-etDT'D y £ tiff fcttH. 

**- bsMj *?-«&0J;4eLTA8IQr$. DNA* 

AtcAtu 1 ~ 2 c£© 7 * / — n* i I * l/y 5*7 5 y ( 4 i 
1 ) *4 0TCT 1 O^HI-f V**^- t***. 7*/-*i 
if-uy^75>'*T©-<y*A'< — £> s ^ © & T * 

mT©$gj0Og!E, SS-B»0a*ftte^*. BDAsi^; 
-/Ml : I ) * fc»*Hft7y4-9 A K J; $gj&*C ©f3 

50^7*h-MJ 5oM»a7 y**n, pBG. 8 "? 

fc* 7sy-t^770ui'ir-/i'U cts 

K J: 0&J««5*IS«t. *UT2 0J*7*h-hy/u/2 5 
Grtfi>8i7 y*Ji<&i.. pH&5 TJSliJ 3 * *Nucleo 8 eji DEAE 



i^sata (^^^y^ay^s-7-tff-^f-*7-fe^-h) * 

5' -5feftaoS&tt7 5 V 'J y*-7-A*^t rDNA/ 
hi otrpHS. 5 ( a 1 FHA) 
CT100 -lOOOf&^^ia^OSATftiSfiSS-e*. 0 

«*Kffi©SATA*|**U. K24»TS«rU. *LTlfc©RiS 

o^s*<"ce««T»ai^tfi. a l m y yggmffifS, pB 

a 9 + T<0 100 ^1000(§«^i3$(|©SnCC^©g£LT© 1 $18) 
KffiS^ S. Sepbadex C-lOO-tTO ^ » f^574-tCJ: 

teffffttftt 1 iaHfl©RS3?ST!&*. ft^TSITA DWA>f-A/ 
FD*'/7<y (pB* 7. 2 tClSSS) Tl-2 I^ISftlS^*. 
f ^ ©&^fe* 1 0 f&^/uiSa© t- A - ( SHCC7 5 / 



• # 



1 OnH F y A , P H7. 6 rfSm$-fr«Sephodox C-lOOJi 
TOy^ffli9«fc*JTSK G4000SH iTOHPCPC 

0 0 

* y =f v — ?.0.(CB,),-HhJ-(CH»).S 
HP I I 

PEG (3500) 

« 9 

in u x * v v ^y 3 -juisgifec^ia 

(Gnllofc* Hucl.flcld Rss, (1986) 14:7405 — 20: Saaners 6* 
Hntl.»cli Ron. fl98Smi7m~3S)£fifeoTftfrfrilS. C 

©£j$t#a£lif&©$3K:8eQ£nTn$ J:5ttif^ MJtA 

vfr*ts$igLfc&fc&T*c££J;^Tfc*as*w &*7 

&fclK4*©£nD5M y^ot;;i/7i; x F + *> # A 7 * X 



ft 31 ¥3-500530 (10) 
# j; # ■> y * y ^ ? o -7 F^37*-K£-,-ctsiRs*i*. 

C©#fcC*H*T* £l*7-b hA F 'J /vCfti&Ufc** 
- fc K o * S^te* * > K&£Cte£**. 

htiV>»J>**tot UTjfeffa 
S££iJII*.* C &^(S^3»(J:^. HPtC*&S*Sfr*&£. 5' 

^- FT5. V x. J — to i X*\*W7 % V 4»T © 4 y * * 

9 j— to* A. / * / --^i* «k tfjgft> ^ u v£&*+t mi> 



Ta»«oa*3H3r«. S53ftT*c6s*a&* eda : **> 

y ( 1 : 1 ) ej8t'T*fcttff&C*P«*»fl:r y * 

j 9attttttL« 5-50M7«fam 

to / 2 Summ* pH& 8 ©Sta^ffiTT^tiiTiie 

IBBPLC C-8f 'J * * 5 J* C<* o TflJSt * • 7^UtiV 
SfcttCi -,Tife;£Lfc7 5 ^S0^J?»s 
«fcO£feJfc$?*0JKL. J6C25X7*^M*/!5aa 
Bl7^A*i., pR& 5 T^air 5 Nucleogen DBAS 60-7 

c<t * * «; v y 3-^^o«^ciaa -ca «. a* 

ti>£&K*t*T* SWCC . SPDP. 13 to Ms* to 4 '/-to* i? 
*/v 4 \*Jto%m $f-f*J:ff7*Afl'>f V>7* 

SHCC/SPOP^^KfiSttJKTOi^*) JS^T-Ar 
(PEC)^fe UfcSf)CC-OS*0*ff it -5 . **x 



D N A^I7 5 y&^7-i#pBa 5 tC«V«T (aiMfl 
F y ^ i» ) x 100 -lOOO<9*^iSCi)0SPDPiSlS3'tfr 
*♦ SiaTl^ia&, G -25* 7i>^ o v F ^5 7 << --CiS 

i»©*sis«asi€»*Us 7-^-7*spDP«a«c4a2Tia(£r 
r*. tf* (7s;^4^^) ^yx^uy^ya-^*^ 

SPDP DNA F y X^f-^* a 1 MjftBAv 7? - (pH7. 2 ) C 

7 1 f* y tofrm&th. i5PJ©S7LjKtt, jfeftas H©ssib 

cfc oT^^Snfef-i- tfV K^tt343 soCiS^T U Vft«« 

a*Mv>rf-^fcry F-^*sEo-r*. fc»'-ett&fe*»B!a 

^«8ffii: UT S H5feJD* y -7- F y x A * JWtdtrffttC 
iinAiiitc^^T. ^^fe* 1 0 ^S* A/iSp]ofcr^ (shcc 
-7 * y ^+ ^/p) #y i^uy^i 3-^£-&£fc;*-fr 

5. C©RJ©*-^2 5 XTtf«*J. 
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&** SSephadei C-lOOSfcttTSK G4000SW ©BPGFC CtSY 

Ji'iflS c J; -»T, tt^tTi»«t^ y :<* * i'** 

0 0 

* U ^•7--J-0-(CH,)»-NR-L(Cfl»>,- s 
BTE I I 

o«c c=o 

PEG (3500) 

« 9 

«aiM]gx»^»im^DWAr^»^gc7q--» 

V y x**;u©*y x - y ;ms&fe©fr)g 14 ' 

rc^a 

JKPTB) iLTSt'Eyj^^tiSJlSOA^x-I^M; 
x xtHf b S-f + toT v * ~ 0 ^ 7 /vah 'J K*«fctfrnr 
Oligonucleotide Syntheais : ft Practical Approach , JBl 
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Press, HoBbiDotoft D.C. (1984) &M. 

DNAp- fcS^fcto - ^nD7ii^*X* )• y X a f- ;!/ © 
tt^/ftB. Letjioaer, Tanalro. flucl. flclda Be, tim\ 
25:3249-60©* A** a y V ^ fi£© ffl ^Tff « fc> 

life. 

8**7* fiP^2 , 6 - A**S* ^C#J5?L, ^ a o 7 

£k7*q y ^ $ ii; £8 * ^ i/ ± k*. mse w 

^LfcjfcfiUtH* 0NAKO5 ' - k K n ♦ **0a * * u 

* £ ■> r& «fctf f6cD6&88ttAppned Bloayateos (Son 
Pranclico, CA) £ tt Aoorcan Blonoclosr (Eoeryvllle, CA> 

h y t a o&m-i&it/ * V y*T® 5 ' -fthn 

oar. co#&e;flfr*«££0mtttt i 3ft-c&9« *© 

^^S6Stt9 2 *&±T?&* ( r y f-A/JftffiKcfc . 

0-5'7/X*-;nH***yx***£l,T;aB 

K * t„ sasoRaao&c 5 • -*flD*a*?xa*-*£4|r 

fJ, C ©A* * 7*14* y =r* 0 rofoUt y 



fe. Cae.J.Hftcfcaa.H97B>Ba»aM~4i Hitter 6s HocftQfltntrr 
(1986)25:5092-97) . 

7* u v 0 ZtLttmfZZ* b 7 
7*f^7XtAH7/Hf'J r (TBftP) «* 7 W 3 - /U 0 

#ftTtt*&ft?xx?A'£ftr«, ctD^ffic^oaa* 

£%$MT&U@S^<S7 y -/Hfctf £7***7*3 - 
*K**L2 0 ^t»7t«. 

:o«JC4J^t, a»«3K0. 2 MCTBftF*i3J5?rSfc«>£ 
*n-7'o/</'-«'«fl!^l, ftHTC ©»&*#-><!) ± 

y^^-^no7*-^vyxx7-^s^t'flass±»cas\ 

#) 1 DtfBISSTSfc*-**. ft^T C ©8f594;< * y -*& 

cfcr-feh-hy^-ca^. $b&7 a*x y&T~c$iimt a. 

$J8 ©«fc dCT 5 y&#7-A&JjK K7*o y ^ % *?,fctfffi 

0 0 

1 ' D 

— P-0-(CBi)i-KH-C-(CH»)»- S 




(3500) 



1 0 

tr !■ oT» tf»gttHi»Tf<Dtf-^Hi fywafffl»a 

7* R x ;i> b *S xxffl'* 4 >) 1 X 9 * b' Z 

^ u y <o ^ 8 tt ft S © R Jb tc ir W * * #t 6 O ST 2& ft c o ^ 
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*$n^£Priend*X 5 ^tfUdnLSf < tIEL) ffi BS T * CGeselU 
Houseman. Cel 1 C 1976) 8 : 263- 269 Z £) . 

CLeder £cUn«_U975)_lSfl:893 ) . WBStt* 

it«^, *iJ»aW©tt5 0%#R*ttT!**. * 
&Rtf8JB&«*©«;ft*f***«K h'j^yT'^-fttttrj: 

^v-ttv a&jwi tToin^o-fattttfli* 



J9 2 * 
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*fie$r*%) 




(%) 
B 141 teSB 


Dnso*B8 

HBG 15 ]00* 
HBG 15 ETE 50rf1 
MBG 15 BTB-DHI 50*1 


100% 
100% 
95% 
94% 


100% 
68% 
59% 
43% 


0% 
32% 



<*> & 1 ***f8©£<!:. 



V J? f u*f K PBS ft 
y«:»£i,fci5~20sss©* yrfx*u**K 

LfcftT©^*^o e y©#R#£9!©E*K 
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DBS0 
flBG-20 

MBG-20-Ci 5041 
HBC20-C. 50^H 
rtBG-20-C, SOrfl 



46X 

50X 
61X 
60X 
62X 



ox 

41X 
41X 
48X 
66X 



»3 a*c^r^^ c ^tifcttMA^r^ i^Kj;nwrs 

d fy»tt»sa©ft ©»/>«:* ^TttHifefctt 2 0 7-c]i 
<**C(£,T. Re$8BE C%) ©HS*frS 

-20tt5*©* 9 3% it U** K*flPM^fe. »BS^©* 
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DKSO WW 


53* 
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HBG-20 


73fc 


35% 


r > -fe ^ * 50*1 


HBG-20-Ct-FITC 50/tt 


68* 




HBG-20-C*-FI7C 50*H 


76* 


36% 


MBG-20-C, d-FITC 50*1 


72* 


52% 
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« 1 3 
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DHS0 
HBG-15 

7Vf*J'» 100*M 

f1BG-15-C. lOOril 

PBG(aa) 100*1 

HBG-20+PEG<«*> lOOittt 



5%) 



0NS0 , , 

flBG-20-PEC Csa) 



15*H 
Sen 



33% 

50% 
60% 
43% 
43% 

65% 

°& 
62% 

od 
64% 



K y ST >• y «•» 

o% 

25% 
22% 
24% 
78% 

0% 
95% 
52% 
•2% 
-5% 



ft £ £ ttHtt&b'. 



^*&©&a* *«fi©a**©aa*»ai"* ^ &a<ts 
»?33&<Hr*^»^*^*a#©tt»*^t * *>©©tt«* 

c j; 9 a#»» a ****** nfc 
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13) « ft « 
W £AEE#» 

7. *HE4)rt8 
(I)(3)(4) sm^iflO 

8. sw#»<»b«§ 



(1) 










i a 
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* i a 


(3) 




*i at 


(4) 


fcAH^mtatf f^ett* 


* i a 



n n * « » 



aCT/PSat7C3009 



x»cro:ci2tt s/coi cn» s/oi, cia* 19/34 



m. mtn ai*ictu* 



43S/«,91,34) 
530/358 



111/27, 21, 29 



Cbaalcai AbafcraoU Data Baaa (CAS) 1M7-1M* 
keywords ■ wiphlphilic, nueiaie aold 



O.S( A, 4,719,441, 12 July 1989, 
(rUWJ CT AL.). ••• column 1, liaaa 
8-31, and coXuan 2. lioti ao-«i, 

TJ.S., A, 4,511.713, U April IMS, 
(MX LUX IT AL.}, COlUBO 2, 

lin«» 13-68, and column j, Uoti 1-48. 

0.8. , A. 4,587,044 6 Kay 1986, 
[HXLLCR CT AL. ) « column 1, 

Una 29 - column 3, Una 60. 

n 2,656,726 21 Juna- 1913 
(CALtfOfttfXA UtlTXTUTS 07 TCOSttLOGY). 
p*ya J, Una 23 - paga 5, lln* *". 

05, 2,153,239 A, 21 August 1113 r 
{CALZPOHflA ZtfSTlTUTB Of TECKSOLOCY) , 
paga 1, lifl* 123 - paga 3. Una 47 
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1 iSwHMfll^ftoKAK.Ph.D., J.O. 



COMWai*! B TO M »U*V**rT «wm»Ul» >»W rwt mono »WtlT> 



huclsic acids ntstMca , (oxford. 

Inland;, VOiuo* 1 J , auobar 7, 
iaauad 11 April 1983, (SMITH CT AL. ), 
■Synth** la of oltgonuelaotldaa 
cone* In In? an Aliphatic amino group 
at th* 5' cerminuai aynthaal* of 
fluoraaeant DMA prlaara for ua* In OJO, 
■equanca anaiyaia', taa abatract. 

BIOCHEMISTRY , (Saaton, FaAAaylvania, 
0.8 .A.J, Uoluma 24, nuabar 23, **»uad 
22 Oetobar 1985, [BLAKX ET At.), 
-inhibition o< Babbit aicoln eKSA 
Translation by Saquanca-Spacif ic 
OAi80C*c«yribonucl*otldaa", aat 
p»9«* H 32-611 J. 



[EXtSTfty, (Uiuiii Pannaylvaaia, 
. J, Voluma 13, ftuatear 24, 



m 

taauatt 19' Kovaabaz 1974, (1AR8CTT 
XT At.)* "Inhibitory Kttmcl of 
Couplai format ion ^»th 
01xgod«oayzi.boAuelaotld* Sthyl 
phoaph«tri«*t«r* on Tranaftr 
R^bonuclaie AC id Anlnoacylatlon*, 
«aa p«9« ««»» - 

miCLEic acids jmtAACH . {Oxford, 
tnglanij, Vblujaa 13, nuabaf 3, 
ia*o*d March l»«3, (CHOU.FT rr At.), 
-Biotin-labalad a/othetle 0I190- 
Oaoalyritoonuclaoeldaai ehamtcal 
a/nthaita and uas •■ hybrid! aaclon 
probas," aaa p*g* 1329. 

tfUCLEIC ACIDS RC8EARCH. {Oxford, 
tngiand), VOluaa 13, nuabar 12, 
laiuad Jua« 1983, (COffNOLi.*, } 
"Oiamlcal aynthaala o< 
ollsonuclaocidaa containing a fraa 
•ulphydr/1 group aad aubaaeuant 
attachmant eo thiol apaeiflc probaa', 
aaa paga 4463. 

BUCLEIC ACID» HB8EAACH , (Oxford, 
England), Volusa li , ouabar 19, 
liatiad Saptasbar 1983, {CBO CT AL.) 
"Da rivati cat ion of unprotactad 
polynuelaottdaa", aaa paga 6313. 

SCietca , (Haahiogton, D.C.. U.S.A, ) 
Voriiwi 230, iaauad IB Oetobar 19d3, 
(CAAUTKUUi), "0«na S/ntha4l* Hachinaa 
pma f M ..itty and ita 0»a*". aaa o«ca 231. 
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C 12 N 5/10 

15/87 ZNA 
// A 61 K 48/00 8615-4C 
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